The interrelation between the innovation activity of enterprises and various types of network cooperation is of practical importance for the effective strategic management of network structures. In the present study, on the basis of indicators that measure innovation and technological effects and are adapted to the standards of statistics of the EU countries, the weighted aggregate innovation index of light industry companies in Ukraine and the EU countries is justified and calculated. On the basis of correlation and regression analysis, the relationships of varying strength are established between the integrated innovation index and different types of network innovative cooperation of light industry companies of the EU countries. The high-strength relationship is revealed between the innovation index of light industry and the indicators of the share of companies that had partners within their group of companies; that were involved in any type of network innovation partnership; that had partners in innovative cooperation among universities; that were involved in any type of partnership with a foreign partner from the EU countries, the EFTA countries or the candidate countries for accession to the EU. The construction of a correlation-regression model of the dependence of the innovation index of light industry on the share of innovation-active companies involved in any type of network innovation partnership and the share of innovation-active companies involved in network cooperation with a foreign partner from the EU countries, the EFTA countries or the candidate countries for accession to the EU given the possibility to predict the level of innovation of domestic companies of light industry depending on the level of their involvement in different types of network innovative cooperation.
INTRODUCTION
The effective development of modern economy is impossible without the constant development and introduction of new products and services. The quality and volume of innovation activities of national companies determine the competitiveness of the economy as a whole, its ability to meet the growing consumer needs in ecological balance with the natural environment. The domestic practice knows many methods of stimulation of innovation activity, however, as a rule, they are ineffective. The causes of innovation inferiority of Ukrainian companies lie in using the organizational structures, which are inadequate to the current economic environment. Their problematical nature lies in the inability to provide the integrity and continuity of the innovation process: from generating an idea to its commercialization. Internationally, this problem is solved by the use of various types of network structures and network cooperation as effective tools for pro-viding the innovative development. In the global competitive environment with high uncertainty and constant innovative changes, the network structures demonstrated a unique property to support both flexibility and stability.
The activation of innovative development of companies based on the formation of network structures takes place simultaneously in two aspects: managerial and financial. The first aspect involves establishing and maintaining by network structures of the closed innovation chain, which significantly reduces expenses and accelerates the innovation process. In the network structures, a unique ecosystem is created for the exchange of experiences, mutual learning and development of innovative ideas, and also the cross-sector interaction is the most effectively provided, which is the basis for generation of "breakthrough" innovations.
The second aspect is provided by the emergence of additional opportunities for the financing of innovation activity, in particular, due to the savings on all types of costs; the reduction of risks of uncertainty of business environment; the increased profitability through the production and sale of values corresponding to the consumer needs; the development of mechanisms of the partner co-financing of projects; the creation of a favorable investment climate through the formation of a set of affiliated and active companies.
LITERATURE REVIEW
In the majority of scientific works, network organizational structures are considered on an interdisciplinary basis, which facilitates the allocation of common features and problems, as well as the achievement of consensus in issues that generate the network mode of organization, but there remains the need to choose each theoretical platform that will be taken as a basis.
Studies carried out in the theory of social capital and industrial marketing have proven that the basis of network structures is the network cooperation, which significantly differs from the traditional business cooperation by the number of participants, the type and duration of interaction, the presence of common goals, the coordination and control mechanism, the generation of synergy, the presence of common ethical norms of business conduct.
Several researchers (Blois, 1972; Sheresheva, 2010) of the network structures note that they are based on the quasi-integration, which is a combination of economic entities on the basis of stable longterm relationships and the delegation of control over the management of common activity in the absence of legally registered transfer of property rights. The awareness of the threats of market uncertainty and the benefits of reducing competition encourages economic entities to introduce the elements of hierarchy into the market exchanges. The result is the creation of a network structure.
Thus, the network form of coordination refers to the mixed, hybrid form, which occupies an intermediate position between market and hierarchical structures and is based on interactive coordination, which has a leading role.
On the basis of generalization of theoretical and empirical material, it can be argued that the network structure is a form of voluntary partnership of legally independent economic entities on the basis of mechanisms of control and coordination, based on contracts, social ties and trust, with the purpose of shared use of complementary resources and competencies to get synergy effects.
Researchers, for example, Lombardi and Randelli (2012) , indicate that the main reason for the formation and intensive development of network structures is the desire of industrial companies to intensify their innovative activity, as well as to obtain significant advantages from cooperation of various economic entities in areas representing areas of common interest. Whittington and Mayer (1997) proved the existence of a correlation between the innovative forms of company organization and the results of their operation. Tretyak and Rumyantseva (2003) also pointed to the existence of a relationship between the network organizational forms of enterprise organization and their competitiveness. In particular, they noted that competitiveness is being achieved today in the process of persistent innovation competition in the broadest sense, including in the forms of business organization, where inflexible and bureaucratic forms have no chance of success.
For Ukraine, the development of network structures and the network principle of organization of economic activity is considered by Sichkarenko (2015) as a new driver for innovation, capable of giving impact to innovative transformations at all levels and breaking the impermeability of the domestic economy to innovation.
However, the study of the interconnections between the network forms of the organization of industrial enterprises and the level of their innovation development was mostly general and did not have empirical justification based on a clearly established correlation relationship. The above did not allow to reveal the most effective forms of network cooperation of enterprises and to predict the results of their application.
Thus, the effective management of formation and development of the network structures in the economy involves the establishment of functional dependence between the innovation activity of companies and their participation in various forms of cooperation suggested by the network structures. Therefore, the aim of the present study is to formalize this dependence to enable modelling of the innovation dynamics and the establishment of the most promising forms of network cooperation.
METHODS
Predicting the effectiveness of influence of the network structures operation in the economy on the innovative development of companies involves the definition of initial level of their innovation activity prior to the formation of a network structure. The method of assessing and measuring the state of innovation activity of companies in terms of regions of Ukraine, types of economic activity both countrywide in Ukraine and in its specific regions is developed by specialists of the State Statistics Service of Ukraine. However, to calculate the relative level of innovation, it seems appropriate to use the Summary Innovation Index -a weighted aggregate indicator composed of a set of indicators reflecting the structure of companies that were engaged in innovation activity in terms of the nature of innovation activity, the structure of innovation costs, the type of innovations, as well as specific indicators of innovation performance.
This methodology has several advantages, in particular: the openness of the system of basic indicators, which allows to adjust their set depending on the purpose of the assessment; their suitability for the identification of general trends in the development of innovation activity; the possibility to make interregional and intersectoral comparisons. However, an integrated indicator calculated in this way reflects more the scope of innovation activity, its main components (internal and external research and development, acquisition of machinery, equipment and software, external knowledge, training for the introduction of innovation activity, etc.) and the structure of innovation costs.
In the context of the present study, it seems appropriate to focus on the indicators that allow to assess the scale of financing of innovation activity and its effectiveness in terms of novelty and attractiveness of the results for the market. In the structure of the Summary Innovation Index, such indicators are: the share of companies with newto-market products in the total number of surveyed companies; the share of sold products, that were new to the market, in the total volume of sold products (goods, services); the share of sold products that were new to the company in the total volume of sold products (goods, services). To identify the interrelation between the operation of network structures and the innovation activity at the entrepreneurial level, of the number of heterogeneous indices reflecting the innovation activity of domestic companies in Ukraine, the indicators that better reflect innovation and technological effects have been distinguished and studied in detail. To carry out practical calculations, as an empirical basis for the research, the light industry of Ukraine was chosen, which includes the sectors of tailoring, textile and knitwear production, manufacture of leather clothes and footwear.
Given that the main source of data is the summarized information obtained as a result of carrying out the state statistical observation according to the form No INN "Survey of innovation activity of enterprises", the following indicators have been identified:
• the share of light industry companies that were engaged in innovation activity in the total number of surveyed companies of the light industry, % (I 1 );
• the volume of financing of innovation activities of light industry companies that were engaged in innovation activity, thousand euros (I 2 );
• the costs of internal research and development of light industry companies that were engaged in this type of innovation activity, thousand euros (I 3 );
• the costs of external research and development of light industry companies that were engaged in this type of innovation activity, thousand euros (I 4 );
• the costs of acquisition of machinery, equipment and software of light industry companies that were engaged in this type of innovation activity, thousand euros (I 5 );
• the costs of acquisition of external knowledge of light industry companies that were engaged in this type of innovation activity, thousand euros (I 6 );
• the share of light industry companies with new-to-market products that were engaged in innovation activity in the total number of light industry companies, % (I 7 );
• the share of sold innovative products of light industry companies, which were new to the market, in the total volume of sold innovative products of light industry companies, % (I 8 );
• the volume of sold innovative products per 1 company of the light industry engaged in innovation activity, thousand euros (I 9 );
• the profitability index of innovation activity of light industry companies as a correlation between the volume of sold innovative products of light industry companies and the volume of innovation costs (I 10 ).
In the selection of indicators, their compliance with the criterion of comparability with the EU countries was also taken into account, which is of particular importance in the context of the Association Agreement between Ukraine and the EU and particularly the Deep and Comprehensive Free Trade Area. Taking into account these changes, domestic companies, including the light industry ones, should adapt their operations to the new institutional and market environment. In addition, the involvement in European value chains and the development of inter-company cooperation with companies of the EU member states should become an additional impact for the economic development (Gurova & Efremova, 2012) .
In connection with the above, to identify the functional dependency, calculations have carried out on the basis of statistical indicators adapted to the standards of statistics of the EU countries. This gave an opportunity of using the Eurostat database to compare Ukraine with the EU countries that were included in the survey of innovation activity of companies according to the methodology of the Community Innovation Survey (CIS). Based on the aggregation of the above indicators, the Innovation Index of light industry can be cal-
-the integrated indicator, which is a comprehensive assessment of the innovation activity of companies of the given sector of economic activity in terms of the influence of innovation and technological effects of the network cooperation on it. The logical sequence of calculation of LI IA I is presented in Figure 1 .
Since the selected indicators are heterogeneous, not directly comparable elements, it's necessary to eliminate the influence of their dimension by normalizing or reducing their set to dimensionless indices. In the present study, the normalizing is proposed to be made according to the formula: 
RESULTS
Considering the innovativeness of light industry companies, it is advisable to focus on two aspects. On the one hand, light industry belongs to the group of "low-innovation" industrial activities by the indicators of intensity of research and development, output of innovative products, professional level of employees and the like (Harris & Halkett, 2007; Hirsch-Kreinsen, 2008 ). On the other hand, the challenges of globalization stimulate the light industry companies to invest significant amounts of money in the development of new materials or new combinations of existing materials, the improvement of production technologies, to look for new ways of commercialization of products, new markets, new schemes of cooperation with suppliers and buyers.
In the domestic light industry, the challenges of globalization have resulted in the domination of tolling schemes. The light industry of the EU countries in the 90-s of the XX century has also undergone significant structural shifts. They were connected with the increased competition from Asian and African producers, which has resulted in the reduction of almost one third of the total number of the employed in light industry of the EU and the migration of a large proportion of production capacities to the countries with low labor costs. However, in contrast to Ukraine, in response to the competitive pressure, the EU countries have focused on the innovation-oriented strategy vector, which was based on the qualitative diversification of light industry products on the basis of automation and computerization of the management of value chains.
The actual values of innovation indicators of light industry companies in Ukraine and the EU are presented in Tables 1 and 2 .
From the comparison of data from Tables 1 and  2 , it is obvious that there is a significant gap between the indicators of Ukraine and the indicators of the EU. In 2015, the share of light industry companies that were engaged in innovation activity in the total number of surveyed domestic companies of the light industry amounted to 13.2% compared to 9.8% in 2010. For the EU countries, this indicator was 2.6 times higher and amounted to 35.3% on average for the pe- Summarizing the results of a comparative assessment of innovation activity of light industry companies in Ukraine and the EU countries, we can note the following: Note: The current data on the innovation activity of European companies, which are provided by Eurostat.
• the effectiveness of innovation activity of light industry companies in Ukraine, at least at the average level, remains significantly lower than in the EU countries;
• the indicators of innovation activity of the domestic sector of light industry correspond to the least forward-looking type of innovation strategies "Adaptation of technologies", which causes low indicators of effectiveness and commercial attractiveness of innovative products compared to the EU countries;
• by the values of most analyzed indicators Ukraine tends to the level of the countries that joined the EU in 2002 and later (Bulgaria, the Czech Republic, Estonia, Greece, Lithuania, Hungary, Poland, Portugal, Romania, Slovakia). In the pan-European dimension, they form the group of "low cost countries". Compared to the so-called "high cost countries", the latter are characterized by more competitive (lower) salaries and at the same time by a skilled labor force. The profitability of their light industry is also provided by the proximity to large consumer markets. Among the factors that undermine the competitiveness of "low cost countries" are the weak market positions of producers, the low level of innovation culture, the lack of skilled specialists, the high transport costs. To preserve and strengthen the positions, the countries of this group require developing and implementing a clear strategy for the development of light industry on the innovation basis with the active use of promising and mutually beneficial forms of network cooperation.
The analysis of industry market environment in the light industry showed that the companies, which adhere to the innovation strategy that consists in the openness to innovation, are characterized by the high level of involvement in partnership with various actors of the market: suppliers, customers, service providers and even competitors. This allows these companies not only to achieve higher levels of intensity and profitability of innovation activity, but also increase the probability of production of innovative products, attractive for the market (Chesbrough, 2003; Laursen, Salter, 2006) . Obtaining relevant information from external sources is a particularly important factor for all companies, regardless of the type of innovation strategy, that have to operate in a changing environment of demand and technological shifts with a high level of uncertainty. Predicting the consumer demand is of paramount importance for the light industry, because its changes are happening faster than in the other sectors of industry.
According to the EU data (such data are not available for Ukraine), the indicators of participation of light industry companies in the networks of innovative cooperation correspond to the average in industry ( Table 5 ). The largest difference was observed in the indicators of cooperation with universities and other institutions of higher education (in 2006, this indicator amounted to 67.8% of the average value in industry, in 2014 -to 85.7%).
An average of 18.8% of light industry companies interacted with customers and buyers of the business sector compared to an average of 19.61% in all industrial activities of the EU. 24.63% of light industry companies were involved in partnerships on innovative cooperation with suppliers, the average in industry is 25.47%.
As for the dynamics, during the period 2006-2014, the share of light industry companies that had partners on innovative cooperation within their group of companies increased by 44.5% (from 9.9% to 14.31%) and exceeded the average level in industry as a whole (14.18%). The share of companies that interacted on the basis of partnership with clients or customers of the business sector decreased almost by a quarter both in the light industry and in industry as a whole. The negative dynamics also appeared in the indicator of cooperation with competitors. In 2010, the share of companies that had such partners amounted to 11.95% and in 2014 -to 8.68%.
In research on network cooperation in innovations, such a backwardness of the light industry is explained by such specific characteristics as low capacity of application of funds and capacity of management cooperation in time ( . The lack of these competences is connected with a small size of companies and limited access to financial resources, lack of qualified personnel and problems with observance of intellectual property rights.
In 2014, by the order of importance for light industry companies, the innovation partnerships were distributed as follows: the partnerships within their group of companies had the highest value for 6.07% of the surveyed companies; with competitors, other companies of the same sector -for 0.82%; with clients or customers of the business sector -for 3.31%; with suppliers of equipment, materials, components, software -for 10.64%; with universities and other institutions of higher education -for 1.79%; with consultants, commercial laboratories -for 2.96% (Eurostat, 2018 ).
In Figure 3 , the results of ranking the importance of different sources of information and knowledge for innovation-active companies of light industry of the EU countries are presented (Eurostat, 2018) . Although they argue for internal communication (49.9% of the surveyed companies noted that such information is very important), external sources of information also play a significant role in the innovation activity of companies in this sector.
The sources of such information are primarily customers (for 32.9% of companies) and providers (for 24.7% of companies).
The least important sources of information for light industry companies appeared to be clients or customers of the public sector (very important for 7.6% of companies), professional and industrial associations (for 5.9%), universities and other institutions of higher education (for 4.2%).
At the same time, as shown by the data of Table  6 , there is a strong direct relationship between the share of companies that had partners on innovative cooperation among universities and the integral indicator of innovation (pair correlation coefficient
un C =
). This gives evidence of the popularity within networks of informal ties The share of companies that identify as very important the information obtained from universities and other institutions of higher education
The share of companies that identify as very important the information obtained from professional and industrial associations
The share of companies that identify as very important the information obtained from customers or buyers of the public sector
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The share of companies that identify as very important the information obtained within their group of companies between companies and institutions of higher education. The researchers note that many of these communications are organized and supported by industry associations which act as the driving force behind the upgrade of network structures (Dachs, Zahradnik, & Weber, 2011) . Another hypothesis of such a difference in the structure of types of the network innovative cooperation and the sources of relevant information is the presence of negative experience of previous cooperation (Schwinge, 2015) . In some studies (Morales, 2012) , it is noted that the positive effects of knowledge spillover for innovation network structures decrease as the geography of their location expands. The fact is that advanced technology is characterized by the use of implicit, uncodified knowledge. Their transfer takes place in the course of personal communication or even informal close relationships. This is especially relevant to the early stages of innovation, when it is not even known who will act as a potential beneficiary of the product or service that is being developed. In addition, local networks contribute to the formation of stable formal or informal communications between representatives of individual economic entities, which constantly repeating help to establish trust-based relationships and facilitate immediate knowledge development and transfer, whereas, in contrast, maintaining such a relationship between the geographically remote units is much more difficult and costly (Chell & In this context, special attention should be paid to two aspects of the development of network struc- 
Their values show that if the indicator of the share of innovation-active companies involved in any type of partnership changes by 1%, the Innovation Index will change by 1.14%. If the share of companies involved in any type of partnership with a foreign partner from the EU countries, the EFTA countries or the candidate countries for accession to the EU changes by 1%, provided that all other factors remain constant, the integral index of innovation will change by 0.37%. This allows to assess the scale of growth of the selected indicators of network cooperation to achieve the reference level of innovation of the light industry. For example, to achieve the level of LI IA I 2014 of the EU countries, domestic companies must increase the level of their involvement in innovative partnerships by 2.9 times. Or they must increase their level of involvement in partnerships with foreign economic entities from the EU countries, the EFTA countries or the candidate countries for accession to the EU by 9 times.
CONCLUSION
The calculations proved the importance of development of network forms of cooperation for the growth of effectiveness of innovation activity of industrial companies not only at the national level, but also at the international level with a focus on the market of European countries. Herewith, the formation of effective network cooperation by domestic companies, in particular of the light industry enterprises will depend on their ability to consider the threats and take advantage of the benefits of three possible development scenarios: 1) "domination of tolling"; 2) "development of the domestic market and the market of post-Soviet countries"; 3) "European integration".
The first scenario does not provide significant changes in the situation which is observed today. Domestic producers will continue to perform the role of the production link in the value chain for European customers. Innovative changes will be reduced to the introduction of imported equipment and technology. Product innovations will be determined by the developments of European designers and marketers. The domestic consumer market will be dominated by Asian and European producers depending on the customer segment. The demand on the labor market will be determined in favor of industrial working professions.
The second scenario provides the change in current trends towards the exclusion of foreign producers from the domestic market. Considerable attention will be paid to performing innovative tasks, the development of small innovative companies that offer high quality products at affordable prices for domestic consumers who remain sensitive to price levels. The development of domestic brands, which is implemented along with the improvement of specialization of industrial production and the development of certain market segments in post-Soviet countries. The demand for industrial professions will be replaced by significant needs for technical experts and specialists in marketing, design, innovation and network management.
The third scenario provides the broad involvement of the domestic light industry in the European economic space that will lead to the introduction of unified ecological and social standards, regulations and rules of work in the consumer markets. The improvement of environmental and social standards, strengthening of the innovation component of production, extensive use of network forms of cooperation based on information and communication technologies are expected. Domestic producers will get a certain specialization in the global value chains that will be determined by their high level of competitiveness in the domestic and foreign markets. In response to strong negative effects of globalization, especially in terms of reduction of employment in the industrial sector, the integrated strategic programs of revival of industrial jobs will be developed.
According to the characteristics of each scenario, light industry companies need to previously prepare and develop a number of innovative competences, which are able to facilitate the adaptation of existing forms of network cooperation to new conditions. In particular, the second and third scenarios described above involve significant changes in the development of light industry of Ukraine. The scenario "Development of the domestic market and the market of post-Soviet countries" aims to transform the domestic light industry into a self-sufficient sector with high standards of production that will not depend on tolling agreements. This will necessitate significant management innovations and the creation of highly specialized networks. Marketing innovations will consist primarily in the creation of new channels of development and promotion of products, which, in turn, should become more socially and environmentally oriented. Research and development should be focused on searching for technologies that meet the criteria of sustainable development and simultaneously take into account traditional production methods. Environmental innovations should be focused on achieving a high level of energy efficiency and emission control. The network structures of domestic companies in accordance with this scenario should develop taking into account the existing competencies of companies to update products and create environmental innovations in collaboration with scientific and educational centres focused on the domestic and partially external markets.
In the scenario "European integration", the organizational and managerial innovations aimed at the creation of a technologically advanced management system in the light industry come to the fore. To ensure them, the staff needs to master interdisciplinary knowledge, multidisciplinary skills and creative abilities. In the field of technological engineering, an important role is assigned to the control of global value chains with the use of diverse standards and meeting delivery deadlines. According to this scenario, domestic producers will be focused only on a certain specialized segment of the market. The network structures should be formed on the basis of European value chains and provide high effectiveness by optimizing costs, sharing innovations, competences and knowledge on the basis of network cooperation between domestic and European companies.
